ABSTRACT -
INTRODUCTION
During the first half of this century, partial gastrectomy followed by several types of reconstruction, became the predominant treatment for peptic ulcer disease. The disruption of the integrity of the stomach has been associated with an increased risk for development of cancer in the gastric remnant (7, 26, 27, 30, 44) . BALFOUR (2) in 1922, was the first to describe adenocarcinoma of the gastric stump. This entity is defined as a primary carcinoma arising from the gastric remnant at least 5 years after surgery for benign peptic disease. A minimal latency of 5 years is included in the definition to avoid misdiagnosis (12) . While specific factors responsible for the pathogenesis of gastric stump carcinoma (GSCA) are not known, several theories have been formulated to explain this phenomenon. These potential mechanisms include: 1) enterogastric reflux of bile acids; 2) hypo or achlorhydria with subsequent bacterial overgrowth and increased exposure to carcinogenic agents such as bile acids or nitrosamines; 3) response to increased proliferation caused by chronic gastritis; 4) hormonal regulation effect following vagotomy and hypogastrinemia; 5) effect of Helicobacter pylori; and 6) consequence of suture (1, 10, 17, 20, 23, 28, 33, 35, 40, 45) . Studies on animal models showed that the newly created environment of the remnant stomach after resection, especially reflux of the duodenal contents, may act as a promoting factor (5, 16, 32) . The gastric mucosa undergoes marked morphologic changes in most patients after gastric surgery in a time dependent manner (32) . These histologic alterations observed from tissues collected during endoscopic examination have been seldom reported in the literature, and the true rate of gastric stump carcinoma is still a matter of discussion. Moreover, many features of GSCA remain controversial. The frequency, site, interval following gastrectomy, location of the peptic disease, clinical features, type of tumor and risk rate vary according to the populations studied (32) . Therefore, the purpose of this long-term study was to investigate the patients who underwent gastrectomy for peptic ulcer disease, through endoscopic and pathologic assessment of the gastric stump mucosal alterations.
MATERIAL AND METHODS
Between 1987 and 1990, 154 patients with more than 10 years following surgical treatment for peptic ulcer disease were evaluated by upper digestive endoscopy and multiple biopsies. The biopsies were obtained from body (anterior and posterior walls), anastomotic area (lesser and greater curvature) and from any endoscopic lesion. Ninety-two patients were male and the mean age at the time of endoscopic examination was 61.9 (range = 39 to 93 years). Billroth II reconstructions were performed in 137 (89%), Billroth I in 16 (10.4%) and Roux-in-Y in 1 (0.6%). The postoperative interval varied from 10 to 50 years (mean = 20.4 years) postgastrectomy. The mucosal alterations were categorized in: superficial chronic gastritis, atrophic gastritis, foveolar hyperplasia, intestinal metaplasia, cystic dilatation, adenoma, dysplasia and carcinoma.
RESULTS
A total of 610 biopsies from 154 patients was performed, and was the basis for analysis. In 23 (15%) patients, the endoscopic examination was performed only for postgastrectomy surveillance, while in 131 (85%) because of dyspeptic symptoms. Endoscopic alterations were present in 111 (72.1%) of the patients and absent in 43 (27.9%). There was no correlation between the symptoms, the endoscopic findings and the histopathologic results.
The mucosal alterations of the gastric stump epithelium are listed in Table 1 . No patient had normal epithelium by histopathologic examination. All patients had some degree of gastritis, varying from superficial to atrophic. The commonest alterations were foveolar hyperplasia, intestinal metaplasia and cystic dilatation. Severe dysplasia and adenocarcinoma were noted in 2 (1.25%) and 13 (8.4%) of the cases, respectively ( Table 1) .
The main clinical and endoscopic characteristics of the GSCA patients are presented in Table 2 . Eight patients were men and the mean age was 64.8 years (95% confidence interval = 59.5 -70.2). All patients had their tumors diagnosed after a minimum period of 15 years following gastrectomy (mean = 21.15 years, SD = 9.62, 95% confidence interval = 15.3 -26.9). Nine patients underwent Billroth II reconstruction and four Billroth I. The predominant symptom was epigastric pain. In four patients (3.8%), the endoscopic findings did not show any evidence of malignant lesions, undervent collected several biopsies during the upper gastrointestinal endoscopy, and the pathologic examination confirmed the presence of carcinoma. The anastomotic area was the preferential tumor growth site in seven (53.8%) patients, followed by cardia in four and body in two. According to Laurén's classification, the tumors were intestinal type in seven cases (53.8%) and diffuse in six (46.2%) ( Table 2 ).
DISCUSSION
The postoperative interval is the most important determinant of cancer risk following gastrectomy (8, 24, 25, 32, 39, 41, 42, 43) . As time goes on, the pronounced mucosal alteration increases parallel to the increasing cancer risk.
A variety of mucosal alterations could be observed in this patient population, including chronic superficial gastritis, atrophic gastritis, foveolar hyperplasia, intestinal metaplasia, cystic dilatation, ulceration, dysplasia, adenoma, and at last carcinoma. GSCA invariably develops in gastric epithelium that has undergone profound changes including atrophy, intestinal metaplasia, cystic dilatation of glands, and foveolar hyperplasia, concurrent with paucity of inflammatory cell infiltrate (6) . These changes are most prominent in the stimuli area (25) but cardia and fundus can be the site of carcinoma as well. In fact, as we demonstrated by our data, no patient who underwent partial gastrectomy had a completely normal gastric mucosa (11, 34) . Many of these changes were so marked that they could be recognized endoscopically.
Cystic dilatation of gastric glands is very common in gastric stump patients and seems to be a tissue reaction to this different environment (29) . Foveolar hyperplasia appears topographically related to the anastomosis after partial gastrectomy. The association of these two lesions has been described as gastritis cystic polyposa (19) . It is held to be a product of hyper-regeneration of the gastric mucosa under injurious influence of bile reflux. Postgastrectomy patients with foveolar hyperplasia have shown an increased proliferative activity and a luminal expansion of the proliferative compartment of the gastric pits, compatible with a precancerous potential (18, 25) . Atrophic changes are frequent, with loss of the chief and parietal cell mass. A relationship between chronic atrophic gastritis and gastric cancer has been reported (36, 37) . A 5-6-fold increase in risk of gastric Safatle-Ribeiro AV, Ribeiro Jr U, Sakai P, Iriya K, Ishioka S, Gama-Rodrigues J. Gastric stump mucosa: is there a risk for carcinoma? cancer has been observed in patients with endoscopically diagnosed atrophic gastritis compared to those without atrophy (15) . Intestinal metaplasia is a frequent accompaniment of chronic atrophic gastritis and is generally accepted to be a background for cancer development (21) . The most used classification (14) defines the types of intestinal metaplasia as follows: I, presence of Goblet cells secreting acid sialomucins, Paneth cells are mature, non-mucous secreting absorptive cells; IIA, Goblet cells secreting sialomucins and sometimes sulphomucins, almost complete absence of Paneth cells and replacement of absorptive cells by columnar mucous cells secreting non-sulfated mucins; and IIB, the columnar mucous cells secrete predominantly sulphomucins. Intestinal metaplasia is more common in stomachs with a carcinoma than in those removed for benign lesions (11, 21) . It is, however, found more often in patients having an intestinal type of gastric carcinoma than in those having a diffuse type carcinoma (11) . Type IIB intestinal metaplasia has a 5-fold increased risk of stomach cancer as compared with type I (9) . While there is indisputable evidence of an association between intestinal metaplasia and chronic atrophic gastritis and gastric cancer, the high prevalence of these histological abnormalities and the low risk of cancer, limits its use as a marker of malignancy (4) . Dysplasia may be defined as a partial loss of structural and functional resemblance to parent tissue. It can be the result of regenerative phenomena or of neoplastic changes. A regression of mild and moderate dysplastic lesions has been described (25, 34) . Findings of dysplasia on random biopsy indicate a greater likelihood of development of GSCA and identify a subset of patients requiring more aggressive endoscopic surveillance (13, 22) . On the other hand, it is difficult to predict the time course during which dysplasia will evolve into overt carcinoma (13) .
The prevalence of carcinoma in the population studied was 8.4% and it is comparable with the literature. The prevalence of GSCA varies considerably from 0.8% to 8.9% (7, 8, 24, 25, 26, 27, 30, 32, 39, 44) . This wide variation in the estimated prevalence can be explained by: the relatively small number of patients surveyed, the lack of appropriate control or comparison groups, incomplete follow-up, the surveillance technique used, geographic differences, the heterogeneity of surgical procedures and ulcer types in many of the studies (8, 24, 32) . The male predominance (2.25 x 1) is in accordance with other authors (30, 32, 44) . This may reflect the greater prevalence of ulcer disease and gastric cancer in males (26, 30, 32, 44) . The mean age of patients with gastric cancer with or without previous resection is similar (7, 26, 44) . Cancer is generally diagnosed in the sixth or seventh decades. Some reports have stated that the gastric cancer from non-operated stomach contains a higher proportion of young or elderly patients than the GSCA population (44) . This may relate to the population at risk for stump cancer and the required postoperative interval.
Patients with neoplasia had vague and non-specific symptoms, so we could not clinically differentiate from those without tumor. The most frequent symptoms are weight loss, early satiety, epigastric heaviness, esophageal symptoms, general weakness, fatigue, abdominal pain and dyspepsia (32, 44) . Outlet obstruction and hemorrhage occur infrequently (44) . Therefore, special attention must be paid to the development of any new symptoms of dyspepsia in postgastrectomy patients.
The diagnosis is suggested occasionally by clinical symptoms and particularly by endoscopic or radiological examination, and is confirmed by hystopathological study of endoscopic biopsies. Radiological examination is limited by surgical distortion. In the course of endoscopy, Safatle-Ribeiro AV, Ribeiro Jr U, Sakai P, Iriya K, Ishioka S, Gama-Rodrigues J. Gastric stump mucosa: is there a risk for carcinoma? multiple biopsy specimens should be collected, since neoplasia may be present in patients with a normal macroscopic appearance and is often multicentric; this routine, otherwise, facilitates the diagnosis of early gastric cancer of the stump (22, 25) . Endoscopic ultrasonography can accurately estimate the extent of local invasion (38) . Computed tomography should be evaluated to determine if metastatic disease has developed and may contribute to analyze the extent of local spread.
The most prevalent location of stump cancer varies among different series. Our data showed the anastomosis to be the most common site while others found it to be the lesser curvature (7, 19, 25) . While small differences may exist, it is clear that the lesion may be located anywhere within the gastric remnant, including the cardia. It is necessary to routinely obtain multiple biopsies from the stoma area, the lesser and greater curvatures, and the anterior and posterior walls to increase the diagnostic rate (32) . GSCA have been noted following Billroth I resection, gastroentericanastomosis and after vagotomy alone, but are considered more common after partial gastrectomy and gastrojejunal reconstruction (Billroth II) (32, 44) . The increased enterogastric reflux and concurrent bacterial overgrowth in the adjacent blind loop may provide the basis for increased mucosal injury and cancer risk (23, 28) . Animal studies have confirmed the higher incidence of cancer after Billroth II than the other types of reconstruction (17, 20, 28) . Others have suggested, nonetheless, that this increased incidence may result from the fact that Billroth II operations were the surgical procedure of choice in many institutions around the world (44) . There is evidence that there are two types of gastric carcinoma: one arising in normal mucosa (undifferentiated or diffuse); the other in areas of abnormal mucosa, particularly intestinal metaplasia (differentiated or intestinal). Intestinal type tumor is usually associated Safatle-Ribeiro AV, Ribeiro Jr U, Sakai P, Iriya K, Ishioka S, Gama-Rodrigues J. Gastric stump mucosa: is there a risk for carcinoma?
with an increased exposure to environmental factors (4) . Intestinal gastric cancer is predominantly a disease of the prepyloric antrum, and is more prevalent in high-risk areas such as Japan than in Western Europe or the U.S. (4, 27) . Therefore, it might be expected that in view of the high incidence of mucosal abnormalities found in the gastric remnant that the differentiated or intestinal type of carcinoma would predominate. However, we have encountered an equal distribution of intestinal and diffuse type of gastric cancer in the stump, i.e., no preponderance of intestinal over diffuse type.
To achieve an early detection of GSCA many authors recommend repeated endoscopy beginning at 15 years following partial gastrectomy (7, 22, 25, 26) . Surveillance biopsies should be taken in all areas of the remnant as multiple biopsies, especially from the anastomotic region (22, 25, 27) . Although the prognosis of advanced gastric stump cancer is poor, survival improves dramatically with early detection as demonstrated by endoscopic biopsy screening programs (22, 25, 27) . Early gastric cancer can be detected if the endoscopist is prepared to take multiple biopsies irrespective of the lack of symptoms and/or endoscopic appearance (7, 25) . On the other hand, some authors reported that screening for gastric cancer after gastric surgery is generally not considered worthwhile because of the low detection rate (42) . Our results demonstrated a high prevalence of carcinoma. Early tumor detection could be performed, even without a macroscopic lesion on the endoscopic examination, indicating the value of multiple biopsies in these patients.
Therefore, endoscopic screening would be beneficial if high cancer risk subsets of postgastrectomy patients could be delineated. Prospective studies using sensitive histology and genetic markers are needed to determine if surveillance can be cost effective (3, 18, 31) . 
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